HL W jj « ^ 

*afifi*ftlf5ift»*W^ CpG WM^^M 

^ CpG ^JKftSS «h CpG W^ttJttftSEft^KSlSE^: 

ms**^ cpg ^m^umm^mm^n i&^mm&x&m* ^mjff 



CpG-containing single-stranded oligodeoxynucleotides that enhance the 
efficacy of protein vaccine 

The invention provides several CpG-containing single-stranded 
oligodeoxynucleotides (ODNs) which can enhance the efficacy of 
vaccines including Rabies vaccine, Type B Hepatitis vaccine, influenza 
vaccines and other protein vaccines. The invention provides the 
composition containing CpG-containing single-stranded 

oligodeoxynucleotides (ODNs), Rabies vaccine, Type B Hepatitis 
vaccine, influenza vaccine and other protein vaccine. The invention also 
provides the usages of the CpG-containing single-stranded 
oligodeoxynucleotides (ODNs) that enhance the efficacy of Rabies 
vaccine, Type B Hepatitis vaccine, influenza vaccines and other protein 
vaccines. 

BEST AVAILABLE COPY 
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itJol it JMI-V- 



*l *] * * $ 



5 DNA ft^m$L* 

2, &Mmm& i m&Kj^ c p g ^.mmtmm, -&ammm-m%& 

3. mmmmm i M^w-a- c p g mmmtmm, 'Sirmw seq id 

NO: 1-81 ffi^&jm\)o 

io 4, Scfis 1-3 "t-tt— j^^w^- c p g ^ifeft^^K^^ so# 

5, gcjufcuw* 1-3 4> fc-mmm&}^ c p g ^^fc^^^^fij^- 
ffiT^y^A^^^^fflMii cdi9 wmvattmiko 
^m^^j^* 1-3 ^tt-^ff^w-g- c p g m^mm^mmm^ 

7, &mmm$i 1-3 ^ft-^^^-^ c p g MMififflfi^ 

8> M &5flJ^jfc 1-3 4>tt-JM^^^ CpG ^JKft^^K^T 

20 9, ^Bs^^jg^ 1-3 *&-m&r&&}^ c p g ^^m^^M^fij^- 
10. mmmm& 1-3 ^fi-JM^^^- c p g 



1 
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wkttmmf&msm* c p g iMiiiti 

^nm : 0Rm^ c p g mi^R^m^u^t 
^mmmmm-, c p g ^i^fts^^MT^j^njit^ 

100 ^fj, Coley ^#^±31— ^JF^TJSfflfflWji^J&^f fflW 
1984 Tokunaga T mm%kk^ft~$ (BCG) DNA ft&ffllfjUj^ 

(nk) mmw^, m^=F$tm am #wf£^#j dna s w 

±&lMS, Wtt^f Pit fit! DNA jflij^, ^Jilf^^T DNA 
CpG 1^1 (Tokunaga T, Antitumor activity of deoxyribonucleic acid fraction 
from Mycobacterium bovis BCG. I. Isolation, physicochemical characterization, 
and antitumor activity, JNCI, 72:955. 1984) o 

cpg &&M^ft^m*$miiffim&&j&&}~ fc^m* c itmm^ 
m, g p ixmmm, Mmfe&T 5^. ^it^t c p g m% 

mmm^mm dna Mwrn^^^m^^mmm^, vsm&&& 

M^—^mgt CpG ftiB&^m^ DNA (CpG ODN) til rT^313S& ift 
^if^P^^Wffio CpG ODN pj^^±t® B Ifflflfc. T *fflj&> NK M 



i 
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fftljjBb, ^!Ltii0jM^]l|raJ^^ffllu*(Weiner GJ, The immunobiology and 
clinical potential of immunostimulatory CpG oligodeoxynucleotides. J Leukoc 
Biol 2000 Oct; 68(4) : 455-63) . 

ii^jf^ij, cpg wi®mj¥?m^n, c p g odn pjw^^^# 
5 mm^, «^t±M> *mmmm&w*mft&&mjiftm. c p godn 

■^S&fflf+Mfttttt. BPXt— ftg&i»*il5fcaEi«3i*ISBW CpG ODN, £ 

et al. Response of porcine peripheral blood mononuclear cells to CpG- 
containing oligodeoxynucleotides, Vet Microbiol 2001 Feb 26; 78(4)352-62; 
10 Gunther Hartmann, et al. Delineation of a CpG Phosphorothioate 
Oligodeoxynucleotide for Activating Primate Immune Responses In Vitro and 
In Vivol The Journal of Immunology, 2000, 164: 1617-1624X 

wfL^tm, ^c p g om^mmfrfemmm, ^im^Bmrn, 
t mm. nk mm. tfcm^mm cmmm, ^mmm^mm^tmm) 
is m^&mmm&jj&m, M^w^^Mm^ it Reiner gj, The 

immunobiology and clinical potential of immunostimulatory CpG 
oligodeoxynucleotides. J Leukoc Biol 2000 Oct; 68(4) : 455-63) . Cynthia L. 

mm, c P G odn wijBSiiM&z.MjiTifcfg®ffijR (HBsAg) M&m± 

JH (Cynthia L. et al. CpG DNA can induce strong Thl humoral and cell-mediated 
20 immune responses against hepatitis B surface antigen in young mice. Proc. Natl. 
Acad. Sci. USA. Vol. 95, 26, 15553-15558, December 22, 1998 ) . ■% HBsAg 
#-2fefe5fiE*Btfc;, HBsAg m CpG ODN — ^3^,^ BALB/c HBsAg 
iriW^MS.^1]U 5- ?lj 40-{g (Gunther Hartmann, et al. Delineation of a CpG 
Phosphorothioate Oligodeoxynucleotide for Activating Primate Immune 
25 Responses In Vitro and In Vivol The Journal of Immunology, 2000, 164: 
1617-1624) o 

km, cpg odn pjm&m&uit&m, iinifiM, 
^ Bm-m$5R^^R^m^m&mmumRm^mmm crsv) & 

la, P5$^^# (foot-and-mouth disease virus) -S"®, 
30 (HIV gp!20) fW^CTWMM, CpG ODN RT^SJiSS^ 
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^^mmmm^Rm^cm9, ismf &r il-6 #j«fe 0 

^Rm^^mz-^mm^ c p g ^mmmtmm, «f»j*rt 
# c p g ^mmmmm* tinted- c p g MB&^m^ dna 

vtm&, ^wtfj-s c p g ^mm.uw^m^ seq id no.- i-si 

*^^WBW5:-SSI^W*SD3W^ CpG ^S^S^M^p 

®lM^7CpG$lJ^h^Jfl^fia^(48h)^^CD19^^^^o 
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mmm^-^m,^ c p g faw&$ms&& dna fr=?mj&, %mm~ 



101 


5 V 


-TcgTCgAgggCgCCggTgAC-3' 


102 


5' 


-TCgTCgCCggTgggggTgTg-3' 


103 


5'- 


-TCgTCgTACgCAATT gTCTT-3 ' 


104 


5'- 


-TCgCCTCgTCgCCTTCgAgC-3 ' 


201 


5'- 


-TCgCCCACCggTgggggggg-3' 


202 


5'- 


-TCgTCgCAgACCggTCTgggg-3 ' 


203 


5'- 


"gggggACgTCgCCggggggg-3 ' 


204 


5'- 


-ggATCCgTACgCATgggggg-3' 


205 


5'- 


-TCgTCgCggCCggCgCCCCC-3 ' 


206 


5'- 


-TCgTCgCggCCgCgAggggg-3' 


301 


5'- 


-TCgTCgTTACCgATgACgTCgCCgT-3 ' 


302 


5'- 


-TCgTCgggTgCgACgTCgCAgggggg-3 ' 


303 


5'- 


-TCgTCgggTgCgACgATCgTCgggggg-3 ' 


304 


5'- 


-TCgTCgTTTgCATCgATgCAgTCgTCgTT-3' 


305 


5'- 


-TCgTCgTTTgCATCgATgCAggggggg-3 ' 


306 


5'- 


-ACCggTATCgATgCCggTgggggg-3 ' 


307 


5'" 


-ggggTCCATgACgTTCCTgAAgggggg-3 ' 


308 


5'- 


-TCgTCgTTTTgACgATCgTCgggggg-3 ' 


309 


5'- 


-TTCgTCgTTTgATCgATgTTCgTTgggggg-3' 


310 


5'- 


-TTCgTCgTTgTgATCgATgggggg-3' 


311 


5'- 


-TATCgATgTTTTCgTCgTCgTTgggggg-3' 


312 


5'- 


-TTCgTTgCATCgATgCATCgTTgggggg-3' 


313 


5'- 


-TTCgCTTCgCTTTTCgCTTCgCTT-3 ' 


601 


5'- 


-TCgAggACAAgATTCTCgTgC-3 ' 


602 


5'- 


-TCgAggACAAgATTCTCgTgCAggCC-3 ' 


603 


5'- 


•TCgTgCAggCCAACgAggCCg-3 ' 
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604 


5'- 


-ACCgCCAAggAgAAgCCgCAggAggg-3' 




605 


5'- 


-TCgTTgCCgTCggCCC-3' 




606 


5'- 


-TACAACggCgAggAATACC-3 ' 




607 


5'- 


-TCggCACgCgACgTgCTggCCgTCgTTTCC-3' 


5 


608 


5'- 


-gTACAACggCgAggAATACCT-3 * 




609 


5'- 


-ACCgTCgTTgCCgTCggCCC-3' 




610 


5'- 


-TgCTggCCgTCgTT-3' 




611 


5'- 


-gTCggCACgCgACg-3' 




612 


5'- 


-gTCggCACgCgACgggggg-3 ' 


10 


613 


5'- 


-gTCggCACgCgACgCCCCCC-3 ' 




614 


5'- 


-TCgTTgCCgTCggCCCCCCCCC-3 ' 




615 


5'- 


-TCgTTgCCgTCggCCCCCC-3' 




616 


5'- 


-TCgTTgCCgTCggCCCCC-3 ' 




617 


5'- 


-TCgTTgCCgTCggCCCC-3 ' 


15 


618 


5'- 


-TCgTTgCCgTCggCCCCCCC-3 ' 




619 


5'- 


-TCgTTgCCgTCgg-3' 




620 


5'- 


-TCgTTgCCgTCggg-3' 




621 


5'- 


-TCgTTgCCgTCgggg-3' 




.622 


5'- 


-TCgTTgCCgTCggggg-3' 


20 


623 


5'- 


-TCgTTgCCgTCgggggg-3 ' 




624 


5'- 


-TCgTTgCCgTCggggggg-3' 




625 


5'- 


-TCgTTgCCgTCgggggggg-3' 




626 


5'- 


-TCgTTgCCgTCggggggggg-3' 




627 


5'- 


-TCgAggACAAgATTCTCgT-3' 


25 


628 


5'- 


-TCCCgCTggACgTT-3' 




629 


5'- 


-TCggCACgCgACgTgCTggCCgTCgTT-3' 




631 


5'- 


-TCgTCgCgCCgTCACgggggg-3 ' 




632 


5'- 


-TCgTgTgCgTgCCgTTggg-3' 




633 


5'- 


-TCgTCgCCgTTgggCggg-3 ' 


30 


634 


5'- 


-TCgTCgACgTCgTTgggCggg-3 ' 



5 
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635 


5'- 


-TCgCAgTTgTCgTAACgTTgggCggg-3 ' 


636 


5'- 


-TTACCggTTAACgTTggCCggCC-3' 


637 


5'- 


-ACCggTTAACgTTgTCCCCgggg-3 ' 


638 


5'- 


-TCgTCgTTggTATgTT-3 ' 


639 


5'- 


-TCgTCgTCgTCgTTgTCgTT -3' 


640 


5'- 


-TCgTCgTCgTCgTTgTCgTTgggg-3 ' 


641 


5'- 


-TCgTTCggggTgCCg-3' 


642 


5'- 


-TCgTTCggggTAACgATT-3' 


643 


5'- 


-TCgTTCggggTAACgTT-3' 


644 


5'- 


-TCgTTCggggTACCgAT -3' 


645 


5'- 


-TCgTTCggggTACCgATgggg-3' 


646 


5'- 


-TCgTTgCgCTCCCATgCCgggggg-3' 


647 


5'- 


-TCgTCgTTTCgTCgTTgggg-3' 


648 


5*- 


-TCgTTgTCgTTTCgCTgCCggCggggg-3 ' 


649 


5'- 


-CgTTgACgATCgTCCCATggCggg-3' 


650 


5'- 


-TCTgCggCCTTCgTCg-3' 


651 


5'- 


-TAgTAACCggTCCggCgCCCCC-3' 


652 


5'- 


-TTgCAgCgCTgCCggTggg-3' 


653 


5'- 


-TCgTACggCCgCCgTACggCggg-3 ' 


654 


5'- 


-CggCCCATCgAgggCgACggC-3 ' 


655 


5'" 


-TCgCgTCgACTCCCCTCgAgggg-3 ' 


656 


5'- 


-TCgTCgTCgACTCgTggTCggggg-3' 


657 


5'- 


-TCgggCgCCCgATCgggggg-3' 


658 


5'- 


-TCgTCggTCTTTCgAAATT-3 ' 


659 


5'- 


-TCgTgACgTCCTCgAgTT-3 ' 



I03OO2O 

c p g ^Mmmm^M<£mmm%mmm&&M&m, Hitman 

c P G ^.fitJKftae^KWttffl** 1-500 

m# wft M^rs: pb^j^hj wis a o 

&mw\ cpg <$.m&mmmtf)m& c±m±x^^ 

£1 £ ^(Trichloroacetic Acid, TCA)> oT^^?L^^(Controlled Pore 
Glass)> DMT(ZfftSHfEpS), 0M^^'J> ^^lf> N-¥S*P^ 
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2. 3' &P±BfZ^, 

3. 5' -Dmt, u&m, m^mm^o 

5. G±nii%JfMS±W#TO^S, ^^^JK*o 

-> UWI 

fflHMZ,^ (Trichloroacetic Acid, TCA) "5TS^?L^3^ 
(Controlled Pore Glass) ± #J fj^^ W £ S — ¥ ft S = ^ ¥ S 
(DMT), ^#^6<J5'-^»M, W^T-^^S^o 

-> mil 

^J*M#Btiftigi!*«te4>ra#(g 3'-^B^m, {& 5'-^^ DMT # 
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dmt m, ti^ifliigft, «g> ^ffl. «4fcasiPRr#i!i— dna 
ffi« D pc ij5^»tf^ij> la^ai (— a. c mm^m^mmu 

*$tt.(l£JEftjW HAP, PAGE, HPLC, C18, OPC ^2f&K feMm&J&Jsft 
*9Sttt,W CpG ^MaiJ&ft1«^£ ABI 3900 DNA ^j&ft±-£j& (±ft 

ii^a^I^WRl^) , M£5Kft&ffl#«Ett;W c p g ^«£JK«l^ 

Mlftl^c5£fflfi&&, £ ABI 394 DNA -£/-fc{fc±-£/£ (±M£JL£$t 
£»J 2 CpG 3W*A^«JflL^«ai j&j«^g& 

(-) A^h^jfiL^^i&w^as 

H5j^H-a»*^c: bbSi.077±o.ooi, :lb3cjlSffl£^&#WPS^. 

RPMI1640 ±£#y£: 

L-t|||E^ RPMI1640(GIBC0BRL) 10. 4 i£ 

Bi-xmm 10 

iPH^7KM^ 1000 M9\ 

o. 22 ttM*tt»lBIJ(£5£ttdt|gn&, 3Hg. 

/J^JMr^: 'J^Mf (Invitrogen)-20°C^m, 4°C<*^|4^j5 , 56 
°CtK^ 30min o 
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10%/h4 : J&?f fit] RPMI1640: 



RPMI 1640 



10*^ 
90 



mm 



8.0 31 

0.4^: 

0. 06 31 
0. 06 5£ 
0. 35^ 

i.o£ 

0. 02 % 



JpA^^tKM iooo 

^±?iM#Vf^j5»4:, 8 m 15min 4°C^fi^#= HSWt 

ffl 7. 4% NaHC03 i$ pH M 7. 3—7. 6 C 



JttMw&MAftmihm^^mMmnTitm% i.o77±o.ooi mm 
mm-&&i$mmF,mmfrmmm±, ^nm^^mitmwm^ 2:i„ 

7K¥^4>#l^4M,O0Oxg 15-20min, rt7>^J 3 f , ffif&W 

toAmmmVX±.mRtf) Hank' s m (JcM), 800-l,000xg 10- 
15min, ^±yf, JnX Hank' s 

mmmmm^-m o. 2%^^^m^-, ^MitiMit 

= 4 ^^rt^fflM^if/4xl0 4 x2(##^) . 




2j£ 

ioo m?\- 



2, 2f$£: 



10 
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( — ) 3 H-TDRJ#A^ 

RPMI1640 ±£#^: 

^ L-®m.m%tf] RPMI1640(GIBC0BRL) 10. 4 £ 
MMfft 2. 0 j£ 

J^S^t 10 ^*#^^ 

iPH^7XS#fR 1000 *54- 

/h^lfiivt^cyg: /h4 1 JfiLyt(Invitrogen)-20 , 'C^tB, 4^£J<^ilMU5, 56 

°C7X^ 30min o . 
10%^^lkmtfj RPMI1640: 

RPMI 1640 90*54- 
TE m.WM TE »^ (lOmM Tris, lmM EDTA, HC1 W pH S 7. 0 o 
SffiDOff, fttJU&ftg) MfifiJ^JCpG ODN 
3 H-TDR (25 li 1 4^ 25 n Ci 3 H— TDR) 
96?Ltfc (¥/£) 
Eppendorflf (0.5ml, 1.5ml) 



37 °C CO 



2, 

ffl^^#^i$T?A£h^Jfo.#-^*fflfl& (PBMC) M^^jg 3xl0 6 ^ 
/ml o 

# pbmc Mm 96 ?L^4", 100 u I(3xl0 5 ^h/?L), ^^-^fog 
^7 0. 6 u g/ml faSStftft CpG, ^ CpG Hg?U 

mm 24-48 /hHt^, 45?UjqA##j5^ 3 H— TDR ( 3 H— TDR mft±m 
25uCi/ml) 20 ul, IP^?L|*)^- 0. 5 u Ci 3 H— TDR, g&^tg 

# 16-18d 0 



ii 
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mm&&M»kmm&m&i&±, eo-cmmmmm^ 2-3h, 

(H) %ykm& (cpm{I): 
5 l$tt*tM (^JpCpG ODN) H-tS:?LW cpm{f: 574 544 390 
CpG ODN »£lH^g;?L#J cpm ft, 





203: 


826 


1450 


1302 




205: 


12514 


10594 


11006 




302: 


7252 


6630 


6248 


10 


303: 


5284 


5624 


5396 




305: 


2950 


9136 


10120 




306: 


6770 


3830 


3844 




307: 


1740 


1718 


1962 




304: 


11524 


13148 


11574 


15 


310; 


10854 


10210 


10258 




607: 


12406 


15204 


14110 




608: 


3118 


2446 


2994 




610: 


4228 


4362 


4624 




619: 


2196 


7738 


7304 


20 


623: 


8598 


8056 


7576 




631: 


6152 


6688 


6240 




634: 


12038 


12068 


12478 




639: 


4194 


17894 


17652 




640: 


16078 


16966 


17026 


25 


645: 


12100 


12424 


11556 




647: 


17022 


14588 


16372 




654: 


5246 


4272 


5010 




656: 


11704 


12446 


12378 




657: 


4244 


3910 


4200 


30 


658: 


16206 


16602 


15506 



12 
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659: 4332 16392 16284 



&»j3 cpG ommmx^m^mmmm.^cm9 

(-) A^iMM^Mltt^m 

RPMI1640 ±£#y$: 

-a L-^&Ift&ftJ RPMI1640(GIBC0BRL) 10.4 55 

mmmfo 2. o 55 

jk^mm . 10 7j%l& 

JPH^tKM^IR 1000 «^ 

0. 22 ft*tt&mjt£&tt*gi$tt. 

'h^Jfo.*t2a£: /jN^jfiLyf(Invitrogen)-20°C^tB, 4TCfcKf&ftMfcB. 56 

°C7X^ 30min o 
10%/h4 1 Jfc.rf W RPMI1640: 

_ ?cy£ltt^Mf 10 

RPMI 1640 ig#$fc 90*7^- 
Hank's^ OEefBRK ^IflfT) WEffefl: 

iCtt,lrt 8. 0 5£ 

ittt,#P * 0. 4 3£ 

SS&St— fft (^-^^ 0 e a7X) 0. 06 % 

mm-m.m o. oe % 

mmmfc o. 35 3c 

wit - 1.055 

a&ac 0. 02 55 



13 
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jjpA^zkM 1000 «54-o 
ffl 7. 4% NaHC03 i$ pH M 7. 3—7. 60 

±m&7k ioo mft 

ra^/MWA^hjlJfc^tl^WWltfiP^fckS^ i.077±o.ooi ftm 

If-SffJgiE^l^IMl, ^^^hMlJfiL^tb^J^^ 2:lo 
7K¥^C4Jli^>l> l,000xg 15-20min I^jsfrt^HI, fflnM 

JqA^^^LU±#fR^J Hank's WL (JtM ), 800-1, OOOxg 10- 
15min, ^±yf, £pA Hank' s i5fe^fl&M^. 3C&&'I>J5, ^±vf, 
2jPAi£#S.2ml, K^^fflSSo 

3> m^mmi^m^A^m^^mmm cpbmo ^&<jcdi9 

Dffl^^SlBA^h^JflL^^aija (PBMC) M^#c^3xl0 6 /mlo 
^ PBMC JP?IJ 96 ?L W , 100 u 1 (3x105 ^/?L) . 

2) ^IjJllAtfUXtf} CpG 0DN, 0. 6 u g/ml, W4» CpG 0DN i& 
Hg?Lo 37°C5% C02 24— 48h 0 

3) >lt 96 ?Lfe 4°C ' 1260 tg/fr¥?M>b 5min 0 

4) ^Jiyf, LUPBS^^4°C 1260 $£/3BWl> 5 minyjfcffi&o 

5) ^±yf , LU 50 » PBS I^ftl^l. 

6) ^?L^ 1:50 ^PA^^mm^TtW^iB&t) CD19 JfC#, g# 96 
M^U £K±ig^l?W 30 min 0 

7) WPBSM^^4°C 1260 m/frW&'b 5min ^fcW&o 
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8) w2oo kiipbs mwrnnmrnm, x&Am&'s*, mnm^mm 
& (facs) wmu tamtam i 

mmm 4 mm^msk^mmm^ il-6 

(-) Aftm&L^&mmtofrft 

mmm-%.&mm: tbsi.o77±o.'ooi, immm±ty&^w£*\* 
MiWtik, mum m^m^ x&m.. mmm^m., a&ns. 

RPMI1640 

-a L-^Miy£#J RPMI1640(GIBC0BRL) 10.4^ 
#H8Slfe 2. 0 ^ 

10 7j 

iPH^7KM#^ 1000 

'l^JhfcJKfe: /h^ikyt(Invitrogen)-20 o C^m J 4V1fc1®ffllikJm , 56 
°C7X^ 30min o 

RPMI1640: 

^fltKh^JflL* 10 

RPMI 1640 ±§#^ 90*54- 

Hank's$ OEffflH^ #1^) tf]@2$ij: 

' 8. 0 % 

mmm.~m c^-^^jo o.oe^ 

Wm~ 0. 06 5£ 

0. 35 % 



15 



1030020 

mzr. o. 02 

1mAmM7km. iooo m?\-o 

m±.n$Lftm^BmV(s, 8 m ismin jkm, rcmmu^o \\&mm 

m 7. 4% NaHC03 ijf pH M 7. 3-7. 60 

£S&7jC 100 M3\ 

fFm^/II^A^^JflL^tf^^M^tlJPTfckS^ 1.077±0.001 

mm#mmm±, ^m^^m^mwm^ 2:i 0 

Tk^-M'btil&'b l.OOOxg 15-20min, ^jsf ft^Hf, ffl^t 1 

iPA^{glJcW_tft:*Rftj Hank's yfc (^GJD&LVft), 800-1, OOOxg 10- 
15min, 3f±m, #PA Hank's^, 

^±rf, jjpAJ£#»2ml, MMflfeo 

fttfe *ffl JM2£/4x 10 4 *2 (##^f0 o 
3^ IL-6 

ffi^^SiS1iA^i$^iJi& (PBMC) M^^cjg 3xl0 6 ^ 
/mlo 

ft PBMC JPSI 96 ^Mfc*. 100 11 l(3xl0 5 4V?L), g^^ifog 

^7 0. 6ug/ral fafaftftj CpG ODN, CpG ODN, Hg?L<> it# 24-48 

'hftfjg, ^±vfi'JiL-6o 

ELISA i^U^: ( Quant ikine R&D) IL-6 #j££3I: 

(1) ^#lti^J|0itp a p; 
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(2) §?L#nA 100 ul RDlAi^#M; 

(3) m\ ii-6Bm&s&w& (ip ±$m ioo ni a^ja»W2h ; 

(4) lf^^l«^4^ 

(5) £pA 200nl/?LH^#, iSS»f 2 h; 

(6) lf^^i«1:4H^; 

(7) A 200nl/?L/&^, B^Sfi 20 min; 

(8) 3JPA 50nl/?L^-lh^, 450 nm £bii{t, ^^P0 2 #f^ 0 

$E^«Em*d»«i& (nih v*) 

(l) 

#**Kfi<j*!l& #*#*|e cvs iJ2£ffi*B!5.S£tt#Jft&£ 
0rH#, ^JF^«+W/& 10" 2 M, ll-l3g /hi,® 

rtSlfl- 0.03ml 2-3 ft, 4— 5d &m&M&jt 

tg7jtf'M 20%;&$£, lOOOr/min S'fr lOmin, ffi^fi 18~20g /Ml 

lOAWi^, ^H*, 3H£'M^ -60°c^# o 
(2) &|fe3?!E 

jEgH+AL (OH) 3 (3)CpG640 (10 ^3£//Ml) +SE^^H; ©CpG647 
(10 mi / /MD+$E^£ffi; ©CpG640(10 / /MD + AL(OH) 3 
®CpG647 (10 ttfcE/'MU +^^la+ AL(OH) 3 . 
^^§.$E^m^ 5X, 25X, 125XH^h##^igo 
S/t^^m: & 25X. 125X, 625 X H^###cjgo ^ffi^X 
12-14g /Ml 15 R, ^KKfttSft 0.5ml, EJfi?— 

#Big 40 R(W]Jtt/hM»J^M^#p^ LD 50o 
J£*:/hilSg— ft&mjs 14d, ^5fei'J^«^* cvs WSfcfc^ 

0.03ml #5-100 X LD 50 ^#M o 10°. 10"\ 10' 2 > 10" 

3 ##o (0.03ml) fr%m&H8.'bU®. 



17 
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fi'lBrt^*. 10 R/hR. CpG+$E^«E^ffl. 15 A'hR. j^W 

^Stgijt^tBj^ll l4d, MJsS&J 4 Brt^EtiW/MS,^ 

«Em**«i^ffi5T2.5isi^^ (iu) /finite. 







1 


M: 2002.7.26 
8H: 2002.8.02. 


jjc* s m 


: 2002.8.09 
: 2002.8.23 










14 B 






: ED 50 


S5'J 


is 










'± 




& 


5X 


15 


V 9 l 


13 


2 


30 


2 


& 


25X 


15 


7 2 9 2 


11 


4 


17 


6 26. 1 




125X 


15 


7- 1 9 4 11' 


6 


9 


6 


15 71.4 



ED 50 =1.4+ (50-26.1) X0. 7/ (71.4-26.1) =1.77 
10 IU= i0 (1 - 77 " 2 - 29) X6. 7=2. 02 



2 Ujtfe-m i^m^U^%m) +AL (OH) 3 









mm (^ 






1 


2002. 7. 26 


l£i&B88: 


2002. 8. 09 






2002. 8. 02. 


£|J£BPJ: 


2002. 8. 23 








14 B 


mm 


: ED 50 


m b. 








£. 




5X 


15 


9 l 


14 1 


34 


1 


& 25X 


15 


7 1 9 2 


12 3 


20 


4 20 


ffi 125X 


15 


7 3 9 2 ll 2 


8 7 


8 


11 57.9 



ED 50 =1.4+ (50-20) X0. 7/ (57.9-20) =1.95 

18 
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IU= 10 " 95-2.29) x 6. 7=3.06 



3 CpG640+5f;K:^m jffligf^gf) 









%SpI WaMpI: 2002.7.26 




2002. 8. 09 


2 0 88 : 2002. 8. 02. 




2002. 8. 23 




14 B 




: ED 50 




£ ?E 






& 5X 15 9 1 


14 1 


33 


1 


It 25 X 15 7 l 9 1 


13 2 


19 


3 13. 6 


la 125X 15 T 9 A 11' 


6 9 


6 


12 66. 7 


ED 50 =1.4+ (50-13.6) X0. 7/ (66.7-13.6) =1.88 






IU= 10 »• 88-2. 29) x6. 7=2.60 








^4 CpG647+$E^gEm (4£#£«iJp D n*Jf5£#r) 




^ (^ 




fe«EB»l 1&&«EH38: 2002.7.26 




2002. 8. 09 


2&&aEH$ s 2002.8.02. 




2002. 8. 23 




H a 




- ED 50 




£ £E 






IS 5X 15 9 1 


14 1 


32 


1 


& 25 X 15 7 2 9' 


12 3 


18 


4 18. 2 


la" 125X 15 T 9 3 11' 


6 9 


6 


13 68. 4 


ED 50 =1.4+ (50-18.2) X0. 7/ (68.4-18. 


2) =1. 84 






IU= 10 (1 - 84 - 2 - 29) X6. 7=2. 37 









19 



1030020 



=£5 CpG640+£E^£El3 +AL (OH) 3 ^«E»* 











a m 


1 ik^&BM: 2002. 7. 26 
2&&gEB#J: 2002.8.02. 




2002. 8. 09 
2002. 8. 23 





& m $ 






14 0 








ED 50 












*E 










5X 


15 


9' 


14 


1 


34 


1 




It 


25 X 


15 


9 1 ll 1 


13 


2 


20 


3 


13 


m 


125X 


15 


? 3 94 U l 


7 


8 


7 


11 


61. 1 



ED 50 =1. 4+ (50-13) XO. 7/ (61.1-13) =1.94 
IU= 10 "-m-2-29) X6. 7=2. 99 



6 CpG647+^I^:^m (^#£»J n a n*iff^#T) +AL (OH) % %M%L$k 









£EH (Kl 




^ b m 


1 &&ftB»3: 


2002. 7. 26 


#*B»3: 


2002. 8. 09 






2002. 8. 02. 


^IJ^B^: 


2002. 8. 23 





£ ffi $fc 






14 0 








ED 5 „ 




it 






'± 


?E 


/ ± 


?E 






5X 


15 


7 1 


14 


1 


33 


1 




& 


25 X 


15 


7 1 9' 11' 


12 


3 


19 


4 


17. 4 




125X 


15 




7 


8 


7 


12 


63.2 


ED 60 = 


=1.4+ (50- 


17. 4) 


XO. 7/ (63.2-17.4) 


= 1. 


90 








IU= 


(1.90-2.29; 


' X6. 7^ 


=2. 73 













10 
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7 gjgjg (^Ijp^M'Jfni^) *!&&£*Jfl 









2002. 7. 26 
2002. 8. 02. 


Ik^Um- 2002.8.09 
5TOB$3: 2002.8.23 





1$. ffi w. 


'h i, $ 




14 0 




ft* 






m 


m 


CR) 


(d n ) 




£E 


'± 


£E 


?Et:% 




25 X 


15 


V 9 1 


13 


2 


26 


2 




m 


125X 


15 


7 2 9 3 ll 1 


9 


6 


13 


8 


38. 1 


m 


625 X 


15 


T 8 2 10 3 12 2 


4 


11 


4 


19 


82.6 



ED 50 =2. 1+ (50-38.1) XO. 7/ (82.6-38.1) =2.29 
5 IU=6. 7 

f 8 JMiim 



■*t*CVSfa2Wj #C*B#3: 2002.8.09 

^IJ^S^: 2002.8.23 





#1 # 


i 'mm 




14 0 






- 


ED 50 












£E 


4£ 








10° 


10 


y 10 


0 


.10 


0 


24 


1.91 




ro- 


10 




1 


9 


1 


14 


93. 3 




io- 2 


10 


7 3 9 2 


5 


5 


6 


5 


45. 5 




10" 3 


10 




10 


0 


16 


0 























(3) fgifc 

10 &m. IU {S£PT: 

* 1 $E*«E1I&: 2.02 

^2 H^H+AL (OH) : 3.06 

^3 CpG640+^^m^l: 2.60 
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^4 CpG647+$E^m^&: 2.37 

^5 CpG640+^^:^m+AL (OH) : 2.99 

^6 CpG647+H^:^la+AL (OH) : 2.73 



hk&f&%im*psum&, 1 m. (fritrnms. iu=2.02) %\m 4 

m <CpG647+3BE*aEm£ IU= 2.37) IU (2.5 Lft, IU 
2.5, iiEBjCpG ODN flft$RTUJlii5a3BE^«EffiWjfc«ESS[*. 

* i wvtmi&i 26. i 

^2 H^H+AL (OH) :20 
m 3 CpG640+$E^^H^[ : 13. 6 
m. 4 CpG647+$E^t^m^. : 18. 2 
^5 CpG640+^^:^|a+AL (OH) :13 
^6 CpG647+£E;K^1S+AL (OH) :17. 4 

±j£^JH3PJl CpG640. CpG647 ^Mffifli'Mfflo 

70.R7 m^&WW^U, #120 + 2^, Bt4n.^l4ffl, fS5R, 

/100 |xl PBS Jq 10 ng CpG ODN, #M/5£&N BP^R^JK 
fl/lfW£ftlt50 |xl- 

14 as lawait i^g miamiaa^:Sii(-fe#^^jp o p5iT^)/iooni 
pbs, c p g odn), ^m^&it, ap^jsiftiiaw^^a 

It 50 nlo 



22 
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10 



^»li«(0. 05mol/L pH9. 6) : 

Na 2 C0 3 1. 59 % 

NaHC0 3 2. 93 i£ 

jjpmtg/XM 1000 *54- 
i»£l#*(PBS-T) 0. 05%P±^-20, pH7. 4 



lOul 



15 



20 



25 



K 2 HP0 4 

Na 2 HP0,-12H 2 0 



0. 2 5£ 
2.9^ 
8.0^ 

0.2^: 

0.5*54- 



30 



NaCl 
KC1 

Tween-20 
jjnMV»7km 1000ml 

^jfTLyf fig^(BSA) o. 

toffimiWffi.^. 100 «54- 

ij-ffl^(2%BSA) : 

^Sf&m figfi(BSA) 2^ 
PBS (pH7.4) M 100 *54- 

wmmnm, ph=5. o) : 

• ¥*(0. lmol/L 

Jn^fgzkS ioo *54- 

• £#£(0.2 mol/L Na 2 HP0 4 ) 
Na 2 HP0 4 -12H 2 0 
^P^tgTKM 100 *54- 



1. 92 3£ 



7. 17 ft 



23 



24. 3mL, ZsWL 25. 7mL, ta^tgyfcS 100 

tmb io s^: 

Ziif 5 



ffl$Qi&Wfo 10 
30%H 2 0 2 10 ^ 



#c H 2 S0 4 22ml 
»g7jC 178ml 



0fii#) Si-l0»5£/*fl-, JqASH^fc, I00ul/?L, 4°C, 

2. ffl«^7+«^3^, 5min/ifc. 

3. isfffls ipA 2%BSA^P33, 200ul/?Lo 37°C, 1.5ho 

4. mmakmftmfttfL3&, 5min/&. 

5. ^JP# : ^#^lJjfiLVfffi#n a n##»jj 400 100ul/?L 

£&X*M?Ura#i&*&#$fc, 100ul/?L, ^^# B a p^ 3 >h£?L. 
37°C, 60min o 

6. J^£il^«t£ 3 5min/^ 0 

7. inH#^L#: ^^irCH IgG-HRP Ub^jPriB^^ 0. lml, 
1:1000) ftftfe&ttttfflff 500 ft, 100ul/?L, 37°C, 60min o 

8. JBttfcattiflBfcR 3 5min/&. 

9. Mfe: inA^^J^^, 100ul/?Lo 10-30min o 

10. H-ih: 50 ul/?L 2M H 2 S0 4 o 

11. MfciSt (BIO-RAD Model 550) ®& A 450 c 



24 
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1-13 m.'bU (Wfa&M i\ig&jtmm&m/iooiLi pbs^p lo^g c p g odn) 

H^i/hE (ui^&n i\xg&itmm&'&/ioo V ii pbs) 





^ An 

l m 


(205): 


1). 


0. 576 


0. 566 


0. 587 








2). 


0. 682 


0. 618 


0. 657 


5 






3). 


0. 510 


0. 538 


0. 566 








4). 


0. 656 


0. 751 


0. 715 








5). 


0. 658 


0. 689 


0.611 




2 *a 


(302): 


1). 


0. 775 


0. 734 


0.691 








2). 


0. 759 


0. 790 


0. 719 


10 






3). 


0. 630 


0. 615 


0. 626 








4). 


0. 688 


0. 657 


0. 663 








5). 


0. 943 


0. 847 


0. 899 




3 £1 


(304): 


1). 


0. 824 


0. 834 


0.810 








2). 


0. 681 


0. 658 


0.615 


15 






3). 


0. 619 


0. 647 


0. 656 








4). 


0. 607 


0. 634 


0. 612 








5). 


0. 787 


0. 768 


0. 754 




4 £i 


(310): 


1). 


0. 645 


0. 674 


0. 652 








2). 


0. 749 


0. 690 


0. 724 


20 






3). 


0. 775 


0. 784 


0. 732 






- 


4). 


0. 644 


0. 674 


0. 646 








5). 


0. 688 


0. 693 


0. 648 




5 £1 


(607): 


1). 


0. 723 


0. 719 


0. 747 








2). 


0. 702 


0. 635 


0. 697 


25 






3). 


0. 818 


0. 787 


0. 800 








4). 


0. 790 


0. 786 


0. 691 








5). 


0. 890 


0. 831 


0. 817 




6*1 


(634): 


1). 


0. 754 


0. 699 


0. 658 








2). 


0. 655 


0. 606 


0. 677 


30 






3). 


0. 727 


0. 787 


0. 719 
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4). 


0. 693 


0. 685 


0. 732 






5). 


0. 556 


0. 588 


0. 543 


7 m. 


(639): 


1). 


0. 976 


0. 919 


0.923 






2). 


0. 768 


0. 717 


0. 699 






3). 


0. 886 


0. 876 


0. 832 






4). 


1. 012 


1. 007 


1. 188 






5). 


0. 868 


0. 839 


0. 861 




(640): 


1). 


0.819 


0. 836 


0. 822 






2). 


0. 670 


0. 625 


0. 611 






3). 


1. 283 


1. 186 


1. 005 






4). 


1. 366 


1. 212 


1. 266 






5). 


0. 975 


0. 980 


0.931 


9 m 


(645): 


1). 


0. 876 


0. 827 


0. 834 






2). 


0. 925 


0. 898 


0. 953 






3). 


0. 732 


0. 744 


0. 712 






4). 


0. 850 


0. 824 


0. 833 






5). 


0. 689 


0. 723 


0. 756 


10 *i 


I (647) 


: 1) 


. 0.968 


0. 978 


0. 951 






2). 


0. 983 


0. 982 


1. 002 


— 




3). 


0. 988 


0. 980 


0. 985 




- 


4). 


1. 179 


1. 280 


1. 214 






5). 


1. 006 


0. 979 


0. 980 


ii m 


[ (656) 


: 1) 


. 0.682 


0. 672 


0. 656 






2). 


0. 796 


0. 752 


0. 743 






3). 


0. 658 


0.686 


0. 619 






4). 


0. 615 


0. 597 


0. 637 






5). 


0. 687 


0. 690 


0. 711 


12 m 


. (657) 


: 1) 


. 0.778 


0. 729 


0. 710 






2). 


0. 628 


0. 710 


0. 699 






3). 


0. 676 


0. 667 


0. 701 
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4) . 0.635 0.721 0.677 

5) . 0.690 0.682 0.735 
13*fi (658): 1). 0.673 0.667 0.712 

2) . 0.615 0.710 0.694 

3) . 0.834 0.876 0.887 

4) . 0.870 0.818 0.823 

5) . 0.673 0.685 0.655 
14*1 (659): 1). 1.327 1.289 1.017 

2) . 0.968 0.972 0.991 

3) . 1. 117 1. 276 0. 991 

4) . 0.860 0.874 0.870 

5) . 0.886 0.816 0.854 

15 £B (*j\BS): 1). 0.477 0.423 0.456 

2) . 0.506 0.497 0.486 

3) . 0.399 0.401 0.435 

4) . 0.455 0.427 0.417 

5) . 0.368 0.398 0.406 
0.332 0.287 0.319 

±%Ei£W:mm, 1-13 m.timm±vtmM&m^ttmm., &*vxm i 

£1 (CpG ODN 639) , % 8 £§. (CpG ODN 640) , M 10 £1 (CpG ODN 647) , 

% urn. (CpG odn 659) mwm^MMm^o 

156 k 7 m$&&mW'hu, wn. 20+2 msift* 26 m., nm. 6 

1- 25 ljig Mm. HBsAg ( 4 1 ffl-fe#^»Jp n p5if^M 

#0 /loo^ii pbs #n lo^g CpG odn, W^^mmn^ 



1030020 

I* 50|ilo 

26 Ifi: JDlft&lt l^igfi^HBsAg/lOOul PBS, CpG ODN, 

Od. 2id 31 ~ 7 ^MfcMi, ^R/M|#E5 lOul 

JfiLvf , M£«#«s£g-20r&# o 
1^ ifctt&ttfaafl^ (EJft&ELISA) 

&mMWmO. 05mol/L W^Jtf* PH9. 6) : 

Na 2 C0 3 1. 59 5£ 

NaHC0 3 2 . 93 ^ 

Mtg/KM 1000 *^ 
tfc&MWM (PBS-T) : ^ 0. 05%n±^-20, pH7. 4 

K 2 HP0 4 0. 2 5£ 

Na 2 HP0 4 -12H 2 0 2. 9 i£ 

NaCl 8. 0 

KC1 0. 2 3£ 

Tween-20 0. 5 1^ 

Jq^t§7KM 1000ml 

^Jfitf&figfiCBSA) 0.1 

mmmwmm ioo 

^ffl^(2%BSA): 

^MfiSe(BSA) 2^ 

in pbs ( P H7. 4) mioomft 

mwmwmmm-ffmmmwm, ph=5. o> : 

• ¥$C(0. lmol/L 

1.92 i£ 

Jp^tSxKM ioo 

• (0. 2 mol/L Na 2 HP0 4 ) 



Na 2 HP0 4 -12H 2 0 7. 17 % 

Mt§7KS 100 «^ 
&¥*£24.3mL, £y£25.7mL, MtgTkM 100 fcfl- 

TMB 10 
Z.& 5 «ft- 



TMB (2 «^/«^) 
30%H 2 0 2 

#c H 2 S0 4 



0. 5 

io 

22ml 
178ml 



1. E&ttStt&ftff HBsAg Cfffl^#^»Jp a n 57T^ 
0T*#) Sl-lOlt^/*^, tinAMfcU, 100ul/?L, 
4°C, j«„ 

2. y«: /B$fci&^H&$5fc& 3 5min/^o 

3. itffl: #nA2%BSAiffi, 200ul/?L 37°C, 1.5ho 
- 4. J5fc& : 3 5min/^ 0 

5. «»Jf[LySffl#p a p#M# 400 ^##, 100ul/?Lc 

S&^M?LJn#p a p#M, iooui/?L, £fm#,&t&3^S: 

?Lo 37 °C, 60mino 

6. m&t' mmmmwmmu 3 5min/^ 0 

7. JnH^^L^: ^i/iH, igG-HRP afc^H^ 0. imi, 

1:1000) 500 100ul/?L, 37°C, 

60min o 

8. mmmiwmmuzix, 5min/^ c 

9. Mfe: *PA^^^, 100ul/?Lc ■MJ^.myt&BL 10-30min o 

29 
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10. **-ih: 50 ul/?L2M H 2 SO„ o 

11. BWiX (BIO-RAD Model 550) $!l A 450 o 

1-25 *&'^U: (Nlfa&tt 1 jigMHBsAg /100 fxl PBS jjq 10 ng CpG 



5 


ODN) 












1 £1 (203): 


1). 


0. 562 


0. 573 


0. 575 






2). 


0. 581 


0. 573 


0. 570 






3). 


0. 580 


0. 580 


0. 576 






4). 


0. 561 


0. 555 


0. 560 


10 




5). 


0. 577 


0. 578 


0. 573 






6). 


0. 555 


0. 548 


0. 559 




2*1 (205): 


1) 


. 0.762 


0. 777 


0. 775 






2) 


. 0.589 


0. 582 


0. 590 






3) 


. 0. 681 


0. 684 


0. 686 


15 




4) 


. 0.600. 


0. 655 


0. 661 






5) 


. 0.878 


0. 885 


0. 866 






6) 


. 0.644 


0. 654 


0.668 




3 la (302) 


1) 


. 0.762 


0. 777 


0. 775 






2) 


. 0.589 


0. 582 


0. 590 


20 




3) 


. 0.681 


0.684 


0. 686 




- 


4) 


. 0.600 


0. 655 


0. 661 






5) 


. 0.878 


0. 885 


0. 866 






6) 


. 0.644 


0. 654 


0. 668 




4 li. (303) 


1) 


. 0.444 


0. 479 


0. 500 


25 




2) 


0.498 


0. 500 


0. 490 






3) 


. 0.580 


0. 584 


0. 568 






4) 


. 0.443 


0. 455 


0. 462 






5) 


. 0.478 


0. 481 


0. 486 






6) 


. 0.640 


0. 645 


0. 681 


30 


5 11 (305): 


i: 


). 0.645 


0. 700 


0. 665 










30 
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2). 0.749 0.665 0.691 

3) . 0.880 0.883 0.800 

4) . 0.920 0.895 0.914 

5) . 0.900 0.879 0.886 
5 6). 0.886 0.876 0.811 

6*1 (306): 1). 0.545 0.601 0.577 

2) . 0.557 0.606 0.609 

3) . 0.780 0.893 0.789 

4) . 0.691 0.677 0. 694 
io 5). 0. 567 0. 579 0. 559 

6) . 0.666 0.677 0.632 
7*1 (307): 1). 0.762 0.775 0.757 

2) . 0.658 0.665 0.661 

3) . 0.583 0.586 0.579 
15 4). 0.665 0.656 0.668 

5) . 0.757 0.800 0.754 

6) . 0.555 0.548 0.559 
8*1 (304): 1). 0.876 0.887 0.854 

2) . 0.958 0.889 0.959 
20 3) . 0. 766 0. 749 0. 776 

4) . 0. 860 0. 845 0. 866 

5) . 0.879 0.858 0.786 

6) . 0.464 0.455 0.458 
9 *1 (310): 1). 0.773 0.701 0.690 

25 2). 0.879 0.866 0.882 

3) . 0.880 0.800 0.854 

4) . 0.792 0.805 0.811 

5) . 0. 669 0. 739 0. 808 

6) . 0.668 0.678 0.651 
30 10 *1 (607): 1). 0.676 0.680 0.733 

31 
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2) . 0.968 0.890 0.955 

3) . 0.588 0.586 0.573 

4) . 0.665 • 0.721 0.776 

5) . 0.887 0.802 0.811 
5 6). 0.875 0.885 0.659 

11*1(608): 1). 0.776 0.769 0.717 

2) . 0.658 0.715 0.691 

3) . 0.776 0.768 0.761 

4) . 0.760 0.716 0.776 
io 5). 0.687 0.681 0.666 

6) . 0.764 0.786 0.778 
12 *B (610): 1). 0.762 0.777 0.775 

2) . 0.589 0.582 0.590 

3) . 0.681 0.684 0.686 
is 4). 0.600 0.655 0.661 

5) . 0.878 0.885 0.866 

6) . 0.644 0.654 0.668 - 
13*1 (619): 1). 0.7325 0.697 0.765 

2) . 0.674 0.656 0.682 
20 3). 0.880 0.883 0.800 

4) . 0.920 0.895 0.914 

5) . 0.900 0.879 0.886 

6) . 0.688 0.675 0.684 
14*1 (623): 1). 0.544 0.587 0.545 

25 2). 0.695 0.668 0.659 

3) . 0.557 0.517 0.565 

4) . 0.600 0.645 0.586 

5) . 0.587 0.557 0.499 

6) . 0.564 0.555 0.612 

30 15 *1 (631): 1). 0.817 0.855 0.823 
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2) . 0.912 0.899 0.887 

3) . 0.576 0.677 0.605 

4) . 0.816 0.824 0.800 

5) . 0.789 0.758 0.715 
5 6). 0.590 0.612 0.630 

16 *B (634): 1). 0.668 0.612 0.634 

2) . 0.758 0.781 0.796 

3) . 0.666 0.712 0.734 

4) . 0.686 0.684 0.785 
10 5). 0.647 0.585 0.703 

6). 0.844 0.820 0.894 
17 £1 (639): 1). 1.277 1.101 1.169 

2) . 1.118 1.008 1.082 

3) . 9.880 9.908 9.485 
is 4). 9.779 9.811 . 9.998 

5) . 0.866 0.799 0.818 

6) . 1.266 1.344 1.116 

18 £1 (640): 1). 1. 133 1. 112 1. 331 

2) . 1.216 1.200 1.228 
20 3). 0.771 0.912 0.884 

4) . 0.878 0.833 0.773 

5) . 0.944 0.899 0.912 

6) . 1.441 1.432 1.500 

19 £1 (645): 1). 0.722 0.754 0.733 
25 2). 0.685 0.671 0.657 

3) . 0.814 0.851 0.811 

4) . 0.971 0.918 0.932 

5) . 0.766 0.745 0.789 

6) . 0.866 0.701 0.816 

30 20 IS. (647): 1). 1.327 1.310 1.216 

33 



2) . 1.222 1.108 1.130 

3) . 9.999 9.904 9.749 

4) . 1.277 1.311 1.291 

5) . 0.867 0.813 0.828 

6) . 1.126 1.135 1.131 
2UI (654): 1). 0.667 0.736 0.728 

2) . 0.776 0.766 0.752 

3) . 0.977 0.912 0.899 

4) . 0.751 0.713 0.722 

5) . 0.611 0, 644 0.601 

6) . 0.876 0.889 0.793 
22^1 (656): 1). 0.567 0.568 0.536 

2) . 0.896 0.811 0.895 

3) . 0.658 0.651 0.662 
. 4). 0.886 0.821 0.779 

5) . 1.118 0.980 1.198 

6) . 0. 769 0. 802 0. 798 
23 £1 (657): 1). 1.222 1.198 1.009 

2) . 0.689 0.585 0.599 

3) . 0.768 0.714 0.745 

4) . 0.760 0.672 0.611 

5) . 0.812 0.856 0.825 

6) . 0.649 0.657 0.689 

24 (658): 1). 0.777 0.768 0.705 

2) . 0. 699 0. 658 0. 643 

3) . 0.581 0.605 0.616 

4) . 0.656 0.678 0.690 

5) . 0.811 0.856 0.844 

6) . 0.764 0.776 0.800 

25 m. (659): 1). 1. 127 1. Ill 1. 136 
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1 008 


1 OOP 
1. UUo 


1 019 




0 780 


O Q 1 1 




4). 


1. 002 


1. 238 


1. 349 


5). 


0. 986 


0. 989 


0.811 


6). 


1. 126 


1. 134 


1. 117 



26££/hil (Xj-BS, Wfa&Stl ngfi^IHBsAg /100 \il PBS) 



1). 


0. 441 


0. 456 


0. 399 


2). 


0.458 


0. 473 


0.412 


3). 


0. 397 


0. 401 


0. 423 


4). 


0. 500 


0. 515 


0. 492 


5). 


0. 445 


0. 413 


0. 523 


6). 


0. 387 


0. 392 


0. 328 



mMiM.-. 0.311 0.259 0.289 

±3£^3&^M^, 1-25 f& HbsAb 26 (*tM), 

%^VX 20 m (647) *n 25 & (659) MM, 17 (639), 18 £1 

(640), 22 (656) 23 £ (657), i#0J CpG 0DN if® 7 HbsAg [ft 

A^tt, HbsAb itt/^, 

70 ° 7 JWU^Mfa/ML, M20±2^, BS#L#3j 14 Si, «&5R, 
&MT5fci§&2 do 

1-13 ^fiis jui^am ngmmmm&m c-^m^m^%my 
/ioo^i pbs #n io ^ g c p g odn, ^w^&tt, wmmf&mfan 

^lo 

14*1: J3n.^aitljig^Jp|#£9Effi (-K:#^«ijp a p5if^) /lOO^il 

pbs, (^c cpG odn), %mBmM>mn&&® 50 nu 
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<K 2id %—&%MB 7d g^jfltfRifiL, HA'MWffl 10 ul 
5 5E, ffitt&ffrtoSlJS (GJg&fcELISA) 

(0. 05mol/L pH9. 6) : 



Na 2 C0 3 
NaHC0 3 



1.59j£ 
2. 93 ^ 



10 




tftMMWM (PBS-T) : & 0. 05%P±iU-20, pH7. 4 



15 



K 2 HP0, 0.2 31 

Na 2 HP0,-12H 2 0 2.9 ^ 

NaCl 8. 0 5£ 

KC1 0. 2-3E 

Tween-20 0. 5 
jjp^ifTKM 1000ml 



^lM figfi(BSA) o.i^: 




20 



- £tl«(2%BSA) : 



jjPPBS (pH7. 4) M 100*^ 



mmmmmm-ftwmmwm, ph=5. o> : 



25 



• 'wm(o. i moi/L m») 
mm 

^JP^tg7jCM 100 gfl" 



1. 92 % 



30 



• 2,^(0.2 mol/L Na 2 HP0 4 ) 
Na 2 HP0 4 -12H 2 0 

inlfctgzKS ioo mfr 



7. 17 3£ 



36 
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l£TO24. 3mL, Z,$fc25. 7mL, ^P^tg^KM 100 
H (TMB) : 2 mil/mft 

10 

10 «^ 
0.5*^ 
lOfcfl- 

22ml 
178ml 



fflftffi^m S l-io^jE/^h AnAH^Ifc, iooui/?L, 

4°c, 

2. ffi^^«l^3^, 5min/^ 0 

3. #pA2%BSA£ffi, 200ul/?Lo 37°C, 1.5h„ 

4. ffl^^«^3^, 5min/&. 

5. jjpt¥: ##iiJifn.rtffi#p 0 n##^# 400 iooui/?U 
Sfi^M?L*n#p a n#M, 100ul/?L, ^#p a p^3^«Lo 
37 °C, 60min o 

6. mm-, mm&mnmmu s ix, smw&o 

7. inSI#in:#: ^^ifcH igG-HRP Ub^fdH^tj o. imi, 

1:1000) 500 100ul/?L 37°C, 60min o 

8. ^&&tt , $fc$fofc3&, 5min/^o 

9. Mfe: #RA/&#tfM, 100ul/?Lc ^Umitfem. 10-30min o 

10. ^ih: 50 ul/?L 2M H 2 S0 4 . 

11. MBiX (BIO-RAD Model 550) WA A 450 o 

0. ^ 



TMB 
ZM 

MMWM. : 

tmb (2 m^/mm 

30%H 2 0 2 

#cH 2 S0 4 
«g7K 



37 
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1-13 m.'bU 1 ^g ^^#^1a/100 nl PBS 1)U 10 ng CpG ODN) 

u&'bW. (MJ*0&tt l ^gtfftSfl^ls/iOO |il PBS) 

HI (205): 1). 0.632 0.598 0.653 

2). 0.628 0.675 0.634 

5 3). 0.528 0.563 0.577 

4) . 0. 633 0. 701 0. 680 

5) . 0.695 0.639 0.629 
2*fi (302): 1). 0.723 0.769 0.693 

2). 0.734 0.786 0.723 

10 3). 0.613 0.678 0.645 

4) . 0.636 0.668 0.654 

5) . 0.899 0.864 0.874 
3£fi (304): 1). 0.837 0.898 0.829 

2). 0.676 0.669 0.632 

15 3). 0.696 0.637 0.685 

4) . 0.707 0.689 0.670 

5) . 0.887 0.912 0.943 
4*1 (310): 1). 0.623 0.659 0.672 

2). 0.720 0.790 0.728 

20 3) . 0. 767 0. 745 0. 744 

4) . 0.674 0.614 0.675 

5) . 0.617 0.635 0.677 
5*1 (607): 1). 0.872 0.819 0.856 

2). 0.670 0.635 0.690 

25 3). 0.835 0.887 0.876 

4) . 0.679 0.705 0.691 

5) . 0.834 0.825 0.856 
6£1 (634): 1). 0.745 0.678 0.677 

2). 0.634 0.655 0.689 

30 3). 0 . 766 0 . 74 6 0. 734 

38 
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4; . 


a ocn 
U. oby 


A 07C 

U. o/b 


A 001 

0. 821 






o) . 


a 70/i 
U. / o4 


A TA7 

u. /y/ 


A TOO 

0. 738 


7 £R 


Cboy >): 


1; . 


a qi q 

o. yio 


o. y4o 


A A A r\ 

0. 949 






I) . 


a C7c 
0. b / b 


A C1 7 

0. bl / 


A C AA 

0. 690 






o) . 


a 7oo 


A TO IT 

0. 785 


A TOO 

0. 732 






4; . 


1. 101 


1. 20b 


1 O 1 o 

1. 218 






o; . 


0. too 


A 70C 

0. 735 


A T A C 

0. 795 


o 


Qb4UJ: 


l; . 


U. /78 


0. 821 


A O O O 

0. 823 






2; . 


A 7 /27 

o. /b7 


A t A o 

0. 768 


0. 753 






3; . 


1 A A O 

1. 008 


1. 318 


1 1 f\ A 

1. 104 






A \ 

4; . 


1 0 07 

1. 237 


1 1 O /I 

1. 134 


1 O O 1 

1. 231 






5; . 


A AAA 

o. yoo 


0. 918 


0. 922 


y £EL 


^b4o ): 


1; . 


A 007 

0. 88 i 


A O AO 

0. 898 


o nor 

0. 825 






2 J . 


a ono 

0. 892 


A O T C 

0. 875 


0. 895 






3; . 


0. 767 


0. 735 


0. 723 






4; . 


A 70C 

0. 785 


0. 756 


0. 801 






5; . 


A (2 O O 

0. 638 


0. 776 


0. 732 


i a ^ 

10 2± 


L vb4/ ; 




A AT /I 

. 0. y74 


0. 932 


0. 998 






2; . 


A A 1 O 

o. yiz 


0. 967 


1. 055 






o) . 


A O AO 

0. 898 


/*\ a a o 

0. 998 


0. 938 


— 


- 


4; . 


1. 217 


1 o o o 

1. 223 


1. 021 






5; . 


1 1 Ar 

1. 105 


0. 956 


0. 923 


11 ZrC 

11 


L Cbob; 


: l; 


. 0. 658 


0. 644 


0. 689 






2) . 


A O 1 O 

0. 813 


o. c > > r ~7 r* 

0. 876 


0. 874 






o\ 


0. 768 


0. 695 


0. 684 






A \ 

4). 


0. 634 


0. 612 


0. 673 






5) . 


0. 611 


0. 649 


0. 673 


12 £ 


L (657) 


: 1) 


. 0.769 


0. 714 


0. 783 






2). 


0. 634 


0. 705 


0. 701 






3). 


0. 654 


0. 698 


0. 708 



39 
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13 *a 



14 m. 



i5m 



0. 699 
0. 783 

0. 798 
0. 685 
0.812 
0. 782 
0. 685 
1. 015 
0. 943 
0. 995 
0. 759 
0. 954 

0.432 
0. 473 
0. 387 
0. 443 
0.412 



4) . 0.763 0.765 

5) . 0.790 0.745 

(658) : 1). 0.767 0.745 

2) . 0.761 0.703 

3) . 0. 790 0. 804 

4) . 0.752 0.758 

5) . 0.688 0.675 

(659) : 1). 0.932 0.978 

2) . 0.896 0.921 

3) . 1.007 1.234 

4) . 0.786 0.723 

5) . 0.988 0.908 
(*j-BB) : 1). 0.444 0.428 

2) . 0.501 0.489 

3) . 0.376 0.-400 

4) . 0.478 0.465 

5) . 0.396 0.400 
I: 0.301 0.298 0.289o 



40 
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SEQUENCE LISTING 



5 

<no> tc#^*sfe»a*wR^fi 



10 <i2o> m&ms&i&is&fflsi&toit cifi *mj&m.»ftm 



<130> 1030020 

15 



<160> 81 

20 

<170> Patentln version 3. 1 

25 

<210> 1 

<2U> 20 

30 <212> DNA 

<213> Artificial 



35 

<400> 1 

tcgtcgaggg cgccggtgac 20 



40 <210> 2 
<211> 20 
<212> DNA 

41 
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<213> Artificial 



5 



<400> 2 



tcgtcgccgg tgggggtgtg 



20 



10 <210> 3 

<211> 20 

<212> DNA 

15 

<213> Artificial 



20 <400> 3 

tcgtcgtacg caattgtctt 20 



<210> 4 

25 

<211> 20 

<212> DNA 



30 



<213> Artificial 



<400> 4 



35 



tcgcctcgtc gccttcgagc 



20 



<210> 5 



40 



<211> 20 



<212> DNA 



<213> Artificial 



45 



42 
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5 



10 



15 



20 



<400> 5 

tcgcccaccg gtgggggggg 20 



<210> 6 

<211> 21 

<212> DNA 

<213> Artificial 



<400> 6 

tcgtcgcaga ccggtctggg g 21 



<210> 7 

<211> 20 

25 <212> DNA 

<213> Artificial 



30 - 

<400> -7 

gggggacgtc gccggggggg 20 



35 <210> 8 

<211> 20 

<212> DNA 

40 

<213> Artificial 



45 <400> 8 

43 



1030020 

ggatccgtac gcatgggggg 20 

<210> 9 

5 

<211> 20 

<212> DNA 

10 <213> Artificial 



<400> 9 

15 tcgtcgcggc cggcgccccc 20 

<210> 10 

20 <211> 20 

<212> DNA 

<213> Artificial 

25 



<400> 10 

tcgtcgcggc cgcgaggggg 20 

30 

<210> 11 
<211> 25 

35 

<212> DNA 

<213> Artificial 

40 

<400> 11 

tcgtcgttac cgatgacgtc gccgt 25 

45 



44 
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<210> 12 

<211> 26 

5 <212> DNA 

<213> Artificial 

10 

<400> 12 

tcgtcgggtg cgacgtcgca gggggg 26 

15 <210> 13 

<211> 27 

<212> DNA 

20 

<213> Artificial 



25 <400> 13 

tcgtcgggtg cgacgatcgt cgggggg 27 

<210> 14 
30 - 

<2 1 1 > .29 

<212> DNA 

35 <213> Artificial 



<400> 14 

40 tcgtcgtttg catcgatgca gtcgtcgtt 29 

<210> 15 
45 <211> 27 



45 



1030020 

<212> DNA 

<213> Artificial 

5 



<400> 15 

tcgtcgtttg catcgatgca ggggggg 27 

10 

<210> 16 

<211> 24 

15 

<212> DNA 

<213> Artificial 

20 

<400> 16 

accggtatcg atgccggtgg gggg 24 

25 

<210> 17 

<211> 27 

30 <e212> DNA 

<213> Artificial 



35 

<400> 17 

ggggtccatg acgttcctga agggggg 27 



40 <210> 18 

<211> 26 

<212> DNA 

45 



46 
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<213> Artificial 



5 <400> 18 

tcgtcgtttt gacgatcgtc gggggg 26 



10 



<210> 19 

<211> 30 

<212> DNA 

15 <213> Artificial 



<400> 19 

20 ttcgtcgttt gatcgatgtt cgttgggggg 30 



<210> 20 

25 <211> 24 

<212> DNA 

<213> Artificial 
30 - 

<400> 20 

ttcgtcgttg tgatcgatgg gggg 24 

35 

<210> 21 

<211> 28 

<212> DNA 

<213> Artificial 



40 



45 



47 



1030020 

<400> 21 

tatcgatgtt ttcgtcgtcg ttgggggg 28 

5 

<210> 22 

<211> 28 

10 <212> DNA 

<213> Artificial 

15 

<400> 22 

ttcgttgcat cgatgcatcg ttgggggg 28 

20 <210> 23 

<211> 24 

<212> DNA 

25 

<213> Artificial 



30 i400> 23 

ttcgcttcgc ttttcgcttc gctt 24 

<210> 24 

35 

<211> 21 

<212> DNA 

40 <213> Artificial 



<400> 24 

45 tcgaggacaa gattctcgtg c 21 

48 
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<210> 25 

5 <211> 26 

<212> DNA 

<213> Artificial 

10 



<400> 25 

tcgaggacaa gattctcgtg caggcc 26 

<210> 26 

<211> 21 

<212> DNA 

<213> Artificial 



15 



20 



25 



30 



40 



<400> 26 

tcgtgcaggc caacgaggcc g 21 



<210> 27 

<211> 26 

35 <212> DNA 

<213> Artificial 



<400> 27 

accgccaagg agaagccgca ggaggg 26 



45 <210> 28 



49 
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<211> 16 

<212> DNA 

<213> Artificial 



10 <400> 28 

tcgttgccgt cggccc 16 



15 



<210> 29 

<211> 19 

<212> DNA 

20 <213> Artificial 



<400> 29 

25 tacaacggcg aggaatacc 19 



<210> 30 

30 X2ll> 30 

<212> DNA 

<213> Artificial 

35 

<400> 30 

tcggcacgcg acgtgctggc cgtcgtttcc 30 

40 

<210> 31 

<211> 21 



45 



50 



10 



40 
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<212> DNA 

<213> Artificial 



<400> 31 

gtacaacggc gaggaatacc t 21 



<210> 32 

<211> 20 

15 <212> DNA 

<213> Artificial 

20 

<400> 32 

accgtcgttg ccgtcggccc - 20 

25 <210> 33 

<211> 14 

<212> DNA 

30 

<213> Artificial 



35 <400> 33 

tgctggccgt cgtt 14 



<210> 34 

<211> 14 

<212> DNA 

45 <213> Artificial 



51 
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<100> 34 

5 gtcggcacgc gacg 14 



<210> 35 

10 <211> 19 

<212> DNA 

<213> Artificial 

15 

<400> 35 

gtcggcacgc gacgggggg 19 

20 

<210> 36 

<211> 20 

<212> DNA 

<213> Artificial 



25 



30 



35 



<400> 36 

gtcggcacgc gacgcccccc 20 



<210> 37 

<211> 22 

40 <212> DNA 

<213> Artificial 

45 



52 
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<400> 37 

tcgttgccgt cggccccccc cc 

5 <210> 38 

<2 1 1 > 19 

<212> DNA 

10 

<213> Artificial 



15 <400> 38 

tcgttgccgt cggcccccc 

<210> 39 

20 

<211> 18 

<212> DNA 

25 <213> Artificial 



<400> 39 
30 -tcgttgccgt cggccccc 

<210> 40 

35 <211> 17 

<212> DNA 

<213> Artificial 

40 



45 



<400> 40 

tcgttgccgt cggcccc 



5 



10 



15 
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<210> 41 

<211> 20 

<212> DNA 

<213> Artificial 



<400> 41 

tcgttgccgt cggccccccc 20 



<210> 42 

<211> 13 

20 <212> DNA 

<213> Artificial 

25 

<400> 42 

tcgttgccgt egg 13 

30 <210> 43 

<211> 14 

<212> DNA 

35 

<213> Artificial 



40 <400> 43 

tcgttgccgt eggg 14 



<210> 44 

45 



54 
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<211> 15 

<212> DNA 

5 <213> Artificial 



<400> 44 

10 tcgttgccgt cgggg 15 

<210> 45 

15 <211> 16 

<212> DNA 

<213> Artificial 

20 

<400> 45 

tcgttgccgt cggggg 16 

25 

<210> 46 

<211> 17 

<212> DNA 

<213> Artificial 



30 



35 



40 



<400> 46 

tcgttgccgt cgggggg 17 



<210> 47 
<211> 18 
45 <212> DNA 
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<213> Artificial 



5 



<400> 47 



tcgttgccgt cggggggg 



18 



10 <210> 48 

<211> 19 

<212> DNA 

15 

<213> Artificial 



20 <400> 48 

tcgttgccgt cgggggggg 19 

<210> 49 

25 

<211> 20 

<212> DNA 

30 ^213> Artificial 



<400> 49 



35 



tcgttgccgt cggggggggg 



<210> 50 



40 



<211> 19 



<212> DNA 



<213> Artificial 



45 



56 



5 



10 



15 



20 
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<400> 50 

tcgaggacaa gattctcgt 19 

<210> 51 

<211> 14 

<212> DNA 

<213> Artificial 



<400> 51 

tcccgctgga cgtt 14 



<210> 52 

<211> 27 

25 <212> DNA 

<213> Artificial 

30 

<400> 52 

tcggcacgcg acgtgctggc cgtcgtt 27 

35 <210> 53 

<211> 21 

<212> DNA 

40 

<213> Artificial 



45 <400> 53 

57 
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tcgtcgcgcc gtcacggggg g 



<210> 54 

5 

<211> 19 

<212> DNA 

10 <213> Artificial 



<400> 54 
15 tcgtgtgcgt gccgttggg 

. <210> 55 

20 <211> 18 

<212> DNA 

<213> Artificial 

25 



<400> 55 

tcgtcgccgt tgggcggg 

<210> 56 

<211> 21 

35 

<212> DNA 

<213> Artificial 

40 

<400> 56 

tcgtcgacgt cgttgggcgg g 



45 
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<210> 57 

<211> 26 

5 <212> DNA 

<213> Artificial 



15 <210> 58 

<211> 23 

<212> DNA 

20 

<213> Artificial 



25 <400> 58 

ttaccggtta acgttggccg gcc 23 

<210> 59 
30 - 

<211> 23 

<212> DNA 

35 <213> Artificial 



10 



<400> 57 



tcgcagttgt cgtaacgttg ggcggg 



26 



<400> 59 



40 



accggttaac gttgtccccg ggg 



23 



<210> 60 



45 



<211> 16 



59 



5 



10 



15 



20 



25 



35 



1030020 

<212> DNA 

<213> Artificial 



<400> 60 

tcgtcgttgg tatgtt 16 

<210> 61 

<211> 20 

<212> DNA 

<213> Artificial 



<400> 61 

tcgtcgtcgt cgttgtcgtt 20 



<210> 62 

<211> 24 

30 i212> DNA 

<213> Artificial 



<400> 62 

tcgtcgtcgt cgttgtcgtt gggg 24 



40 <210> 63 

<211> 15 

<212> DNA 

45 



60 



1030020 

<213> Artificial 



<400> 63 
tcgttcgggg tgccg 

<210> 64 

<2U> 18 

<212> DNA 

<213> Artificial 

<400> 64 

tcgttcgggg taacgatt 

<210> 65 

<211> 17 

<212> DNA 

<213> Artificial 

<400> 65 

tcgttcgggg taacgtt 

<210> 66 

<211> 17 

<212> DNA 

<213> Artificial 



1030020 
<400> 66 

tcgttcgggg taccgat 17 

5 

<210> 67 
<211> 21 
10 <212> DNA 

<213> Artificial 

15 

<400> 67 

tcgttcgggg taccgatggg g 21 

20 <210> 68 

<211> 24 

<212> DNA 

25 

<213> Artificial 



30 4400> 68 

tcgttgcgct cccatgccgg gggg 24 



<210> 69 

35 

<211> 20 



<212> DNA 
40 <213> Artificial 



45 



<400> 69 

tcgtcgtttc gtcgttgggg 



62 



20 



1030020 



<210> 70 

5 <211> 27 

<212> DNA 

<213> Artificial 

10 



<400> 70 

tcgttgtcgt ttcgctgccg gcggggg 27 

15 

<210> 71 
<211> 24 

20 

<212> DNA 

<213> Artificial 

25 

<400> 71 

cgttgacgat cgtcccatgg cggg 24 

30 

<210> 72 
<211> 16 
35 <212> DNA 

<213> Artificial 

40 

<400> 72 

tctgcggcct tcgtcg iq 
45 <210> 73 

63 



5 



1030020 

<211> 22 

<212> DNA 

<213> Artificial 



10 <400> 73 

tagtaaccgg tccggcgccc cc 22 



<210> 74 

15 

<211> 19 



<212> DNA 
20 <213> Artificial 



<400> 74 

25 ttgcagcgct gccggtggg 19 

<210> 75 

30 4211> 23 

<212> DNA 

<213> Artificial 

35 

<400> 75 

tcgtacggcc gccgtacggc ggg 23 

40 

<210> 76 

<211> 21 

45 



64 



10 



40 



1030020 
<212> DNA 

<213> Artificial 



<400> 76 

cggcccatcg agggcgacgg c 21 



<210> 77 

<211> 23 

15 <212> DNA 

<213> Artificial 

20 

<400> 77 

tcgcgtcgac tcccctcgag ggg 23 

25 <210> 78 

<211> 24 

<212> DNA 
30 - 

<213> Artificial 



35 <400> 78 

tcgtcgtcga ctcgtggtcg gggg 24 



<210> 79 

<211> 20 

<212> DNA 

45 <213> Artificial 



65 



1030020 



<400> 79 

5 tcgggcgccc gatcgggggg 20 

<210> 80 

10 <211> 19 

<212> DNA 

<213> Artificial 

15 



<400> 80 

tcgtcggtct ttcgaaatt 

20 

<210> 81 
<211> 18 

25 

<212> DNA 

<213> Artificial 

30 

<400> 81 

tcgtgacgtc ctcgagtt 

35 



66 



* W * » B 




m 1 



1 




2 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



